Introduction
Employment generation is one of the major potentials of the Sericulture and Silk Industry all over the world. The farm and non-farm activity of this sector creates sixty lakh employments every year mostly in rural India. The significant part of this employment generation includes its capability of transferring wealth from high end urban customers to poor artisan classes. Rural employment generation which has become the major focus of the inclusive development in all the developing economies in the era of post-globalization has received enormous scope of expansion under the sericulture industry in West Bengal as well as in few other states in India.
In West Bengal, 1.14 lakh families are occupied with sericulture activities in 2339 villages while Karnataka is the state with the largest number of families involved with sericulture. Andhra Pradesh and West Bengal are the close competitors so far numbers of family involvement is concerned. Despite having high level family involvement, West
Bengal produces 1885 metric tones of raw silk while Karnataka produces 7360 metric tones of raw silk and Andhra Pradesh produces 5119 metric tones of raw silk. The primary objective of this paper is to trace the reasons for this low production of raw-silk in West Bengal and then to enquire the relation between employment and output and other factors. Whether the low production attributed to over involvement of family labour without any significant marginal contribution or there exists some hidden factors behind this low productivity, would be our chief point of quest. We would like to test the explanatory factors behind this employment generation both in state level as well as national level, in order to identify the significant regional factors which drive up the level of employment. The following sections have been designed to carry forward our analysis in desired direction.
• Literature Review;
• Productivity Analysis;
• Employment Generating Factors : A National & State Level Analysis;
• Employment Impact of Sericulture on Rural Poverty, Income Inequality & Migration
• Conclusion

2.
Literature Review Vijaykumar et. al. (2007) estimate that one hectare of mulberry creates employment of 13-16 persons per year and their location specific analysis indicates that for a production of one kilogram of raw silk, 11 mandays are required which can, in turn, employ 30 mandays for production of silk fabric. However, from the current statistics (Central Silk Board, Annual Report, 2009-10) , it has been observed that 16322 metric tones of raw silk is being produced by 68.17 lakh persons in India, which, on average, indicates 1 kg of raw silk can generate employment of 0.42 persons. This data inconsistency reflects the regional variations in employment generation. In other words, it exposes existence of heterogeneous nature of states which pulls back the average level of national performance in respect to land and labour productivity in sericulture Gangopadhyay (2008) , in his review of Sericulture Industry in India has classified the employment generation pattern of the industry into two major types: A model chart of Activity Wise Employment Generation depicted by Gangopadhyay (i. bid.) is very relevant to our present analysis. (See Table 1 ) Usha Rani (2007) has shown that 96.36 mandays of employment are generated from the establishment of one acre of mulberry garden for rearing 300 dfls (disease free layings) of silkworms in two months. She has also shown the female dominance in almost all work activities and few activities like cocoon-cutting, sexing and egg incubation are exclusively done by female workers. Banerjee (1990) also justified the reason of female dominance in sericulture by stating that silkworm rearing calls for intensive attention as well as mother's care, especially during the later stage of larva. Identification of mature silkworms for putting in spinning trays requires a great deal of expertise, skill and intensive labour. Moreover, there is hardly any time specificity of this round the clock activity with intervals. These beget problems of getting hired labour and, accordingly, dependence on family labour increases. These are the reasons why female dominance in sericulture is so much prevalent in sericulture. Hanumanappa and Erappa (1985) have shown how the employment and income generating potential of silk industry differs between traditional and non-traditional areas due to differing costs of mulberry leaf production and rearing of silk worms. Their analysis on silk reeling employment also reveals that dependence of family labour increased both in traditional and non-traditional belt in production. The demand for hired labour shows a declining trend in non-traditional region, while in traditional region it shows a marginal increase. On the other hand, the scope of hired employment opportunities expanded in the farm level outdoor activities of both the regions.
Employment opportunities have also been estimated by several researchers and field surveyors while comparing the employment opportunities generated by alternative crops.
Activity wise cross-section analysis shows that sericulture opens up several channels of work-employability like, garden establishment, leaf production, silkworm rearing, and marketing of cocoon. Mulberry cultivation and silkworm rearing are conducted round the year. It is usually observed that five to six crops can be cultivated from one acre of mulberry gardening every year. On the other hand, many agricultural crops like paddy, sugar cane, turmeric and banana are planted and harvested once in a year and therefore could provide limited employment opportunities compared to sericulture.
A study undertaken in two districts of Tamil Nadu (Lakshman et. al., 2007) has particularly been very helpful to find out a way ahead of this analysis. Among the alternative crops sugarcane, turmeric, paddy, maize and vegetables were taken. It was inferred that among three annual crops (sericulture, turmeric, sugarcane), sericulture has the potential to create maximum employment opportunities. It generates highest mandays through out the year, followed by sugarcane, paddy, maize and vegetable.(See Table: 2) Source : Lakshman et. al. (2007), Indian Silk It has also been estimated from that field study that of the 532 mandays, nearly 60% (i. e.
319.2 mandays) had been drawn from family labour; the remaining 40% of the labour force were, on an average, hired. Thus household sector itself becomes a source as well as supplier of workforce. This particular nature of sericulture helps the economy to combat the rural poverty, which is also another inherent feature of this developing economy. Gangopadhyay (op. cit.) has explained that 57% of the final value of silk fabrics again flows back to its primary producers and thereby transferring wealth from high end rich consumers section to poor artisans. However, variations in productivity may be witnessed across regions depending upon the nature of soil, climatic condition, rainfall, irrigation of that particular region. A study conducted in Maharashtra (Hajare, 2008) reveals that mulberry sericulture generates 170 man days, while alternative crop combinations like soybean-wheat, soybean -gram and cotton-pigeon pea generate 66, 61
and 65 mandays, respectively (see Table- 3). 
Silk Productivity Analysis
The Statistics Biennial (CSB, 1986) Rise in the level of land productivity and marginal declining trend in labour productivity actually result into fluctuating trend in output elasticity of employment. Elasticity of output never exceeds the value of unity, which confirms growth in raw silk was always less than that of employment generation. area of mulberry cultivation and amount of raw silk production and Spearman's rank correlation coefficient is found to be 0.480.
A higher degree of significant association between area of land cultivation and amount of raw silk production is observed in Andhra Pradesh and the significant Pearson's correlation coefficient is 0.486 while Spearman's Rank correlation coefficient is 0.66.
For the third largest silk producing state, viz. West Bengal, the degree of association between the area of land cultivation and amount of raw silk production is even higher than the previous two states: Pearson's correlation coefficient is 0.709, while Spearman's rank correlation coefficient is 0.799.
For Tamil Nadu the correlation between area of land cultivation and amount of silk production is also significant: Pearson's correlation coefficient is 0.692, while the Spearman's rank correlation coefficient is 0.598. 
Karnataka versus West Bengal
The state wise comparative analysis between area of mulberry cultivation and amount of silk production reveals that for state like Karnataka, the area of production is not that much important for raising its volume of production unlike the case of West Bengal. This indirectly indicates higher labour productivity and/or infrastructure facilities available in Karnataka vis-à-vis West Bengal. Here, we are making a comparative analysis of mean of Raw Silk Production and Raw Silk Productivity (land productivity) between Karnataka and West Bengal on the basis of the available statistics of these two states for last 22 time-periods. We choose two random numbers to identify these states, viz. Karnataka =1
and West Bengal = 4 and the available data help us to obtain the following statistical results which show that average land productivity of West Bengal remains much higher than that of Karnataka. However, employment in sericulture depends upon productivity of land as well as labour, other than climatic factors. By productivity of land, here we imply amount of raw silk produced by feeding the mulberry leaves (to the silkworm) grown in one hectare. Silk is extracted from the cocoon of silk-worm which eats this mulberry leaf as its food.
Karnataka is the largest silk producing state in India and, therefore, silk productivity (kg/ha) needs to be compared in order to compare the degree of potential employment generating capacities in these two states.
The above table, containing descriptive statistics, for Karnataka and West Bengal, shows that average land-wise silk productivity is higher in West Bengal (57.92kg/ha) than Karnataka (44.94kg/ha) and Karnataka's performance also witnesses greater variation than West Bengal. The t-test result shows -2.782 with 42 degrees of freedom. The corresponding two-tailed p-value is 0.008, which is less than 0.01. Therefore, we can reject the null hypothesis at 1% level of significance, which means that the average productivity of these two states significantly differ. However, we are interested in knowing the statistical significance of lower land productivity in Karnataka than that of West Bengal. Then the null hypothesis would be as following and we need the p-value of one-tailed test.
H 0 : 0.01 ≥ 04
The one-tailed significant value or p-value can be obtained by dividing the two-tailed value by 2.Thus the one-tailed p-value in this case would be 0.004 , which is less than 0.01. Therefore, we reject the null hypothesis even at 1% level of significance and conclude that average raw silk productivity (land-wise) in Karnataka is lower than that of West Bengal. Tamil Nadu is another traditional state where sericulture is being practiced, though production-wise its rank is lower than West Bengal. We intend to make a comparative analysis and repeat the same statistical exercise with respect to Tamil Nadu ( The one-tailed significance value can be obtained by dividing the tailed value by 2. Thus, the one tailed p-value in this case would be 0.001 which is less than 0.01. Therefore, we reject the null hypothesis at 1% level of significance and conclude that the efficiency or per hectare silk productivity is higher in West Bengal than in Tamil Nadu.
Andhra Pradesh versus West Bengal
Summary Result
On the basis of ANOVA exercise we can infer that per hectare silk productivity of West
Bengal is greater than Karnataka (the largest silk producing state) and Tamil Nadu and almost equivalent to Andhra Pradesh. Therefore, low production rank in raw silk of West
Bengal cannot be attributed to the low productivity of land and hence labour productivity and employment need to be analyzed. In the next section, we will make an overall analysis of different silk producing states of the country and try to find out the significant factors behind the employment generation in sericulture sector of West Bengal. As the purpose of our ongoing analysis is to search the employment generating potential factors, we would like to make (i) national level and (ii) state level analyses. Sometimes, the region specific issues dominate or outweigh certain gross factors, which are relevant at national level. Therefore, by doing these two exercises we can find out the gap between these specific issues.
Employment Generating Factors: National Level Analysis
Our main goal in this section is to identify the major determinants which are actually responsible for the employment generation in sericulture sector. Sericulture is a vast sector and, therefore, before identifying the employment generating factors, the dynamism of the sector needs to be explained. Silkworm rearing and mulberry leaf growing are the initial components of work through which involvement of family workers and wage workers takes place. It has often been observed that the hectare of land cultivated for mulberry determine the level of raw silk production and hence it can be assumed as an influencing factor of level behind employment generation in sericulture sector. Farmers, on the other hand, buy silkworm eggs (known as 'seed') either from private graineurs (licensed seed producers) or state grainages. It has been observed that in
India farmers are more dependent on private entrepreneurs for seed. Thus graineurs are crucial link in the production chain. The granieurs sell their seeds mainly to individual farmers, but sometimes they sell these to brokers and reelers, who purchase in bulk for distribution among the clients. Thus, affluent middlemen are often observed to occupy a dominant position in the rural sericulture markets and, therefore, employment as well as production jointly become dependent variables on their level of activities. Starting from supplying rearing trays (known as 'chandrikas') to providing capital for constructing rearing houses, their involvement becomes dominant in sphere of activities attached with sericulture.
After rearing, comes the successive stages of production, i.e., reeling and spinning for silk yarn production. Reelers buy the silk yarn form the cocoon-market where the rearing farmers gather to sell their cocoons. The reeler's business is to unwind silk from the cocoons and amalgamate a number of filaments to form bells of yarn of desired thickness. This is done either on locally constructed machines with greater simplicity (e.g., filature, charka) which produce a rough grade of yarn or on more complex machine and costly factory made machinery producing a superior quality. At the one extreme, there are poor men running charka or cottage basin with family labour and, at the other end, there is wealthy rural merchant-run fifteen or more of the Multiend Machines drawing labour from the poor rural community. These productions of silk are of higher quality and have greater market for further transaction. Reeling units in this way may influence the level of employment generated in reeling sector.
Reelers sell out their silk yarn to weavers, who can again be classified in to two types, besides independent weaver: (1) those who undertake weaving only (who comprise societies and the local private silk merchants); (2) those who own reeling units and also put out work to domestic weavers (who comprise the society); Hand-looms and powerlooms are used as weaving equipments, depending upon the nature of financial as well as entrepreneurial capacity of the weaving firms. Hand-looms produce comparatively inferior grade of silk thread with higher level of thickness. Hand-loom production is less cost intensive which the poor rural artisans prefer to choose. Therefore, higher level of employment generation is usually associated with hand-looms. In contrast, power-looms produce quality silk, but the labour saving method of production curtails the scope of employment generation.
A periodic analysis of employment trends
Employment aspect of the sericulture has essentially been felt by the Planning Commission and in every year certain plan targets both for employment and output are being fixed accordingly. The trends show a moderate upward tendency (see Figure 1) including all levels of employment generation by all types of silk production in India. On the basis of the available statistical data on production, employment and hectare utilization for mulberry cultivation we attempt to run a regression of employment in sericulture farm on production, area, labour productivity and output elasticity of employment. Running OLS on the available data we construct a model, whose regression coefficients are explained below. . Low value of the standard error of the estimated coefficients suggests good specificity of the model. Our proposed model shows that production and labour productivity are the significant explanatory factors as far as employment generation is concerned.
Model Summary
The regression coefficient 0.004 of production indicates that for rise in one metric ton of raw-silk production, 0.004 lakh, i.e., 400, employment in sericulture field will be created.
The next significant regression coefficient is -24.43 of labour productivity, which implies that if each person employed with sericulture can be capable of producing an extra one unit of raw-silk, then there would be a substantial gross reduction in total employment by 24 lakh persons in the country. For a given volume of production, rise in labour productivity always reduces the gross the level of employment.
The magnitude of the other non-significant explanatory factors, area and output elasticity of employment are positive and negative, respectively. Increase in area of mulberry cultivation raises the level of employment, but the rise in output elasticity of employment reduces the level of employment, which is logically justifiable. Output elasticity of employment rises with rises in labour productivity, so the inverse relation can be rationalized.
A Cross-section analysis of employment in Indian sericulture
A state level data on sericulture statistics (2003) climate and presence of generations of artisan class constitute comparative advantage of these traditional silk producing states. Accordingly, an attempt towards computing the employment influencing factors will make the study exhaustive.
Fig 4: State Level Employment Situation (2003)
According to previous hypotheses, the factors expected to play significant role in influencing the level of employment in the sericulture sector are briefly summarized with some rational justification: • Raw Silk production: As production of raw silk increases, the level of employment is expected to rise. However, equal level of disparities observed in level of production between traditional and non-traditional states.
• Area: Higher area under cultivation refers to higher degree of mulberry production which, in turn, means higher silk production. In reality, there exists a strong correlation between production of raw silk and area of mulberry cultivation. Therefore, in order to avoid the problem of multi-collinearity, we have to adopt some precautions. the farmers arrive at the market they are given a lot number and for every lot they offer for bidding. The raw silk producers (reelers) also come to the market for purchasing the cocoon from sericulture-farmers.
These reelers are also registered as raw silk producers. When the reelers arrive at the market and are desirous of participating in the bidding, they are required to pay some advance to the cocoon market before participating in the bidding. A well organized cocoon market always indicates large amount of cocoon exchange and higher amount of silk production thereof. In a way it also implies generation of higher employability in the sericulture sector.
• Charka is, however, the most used reeling devise used through out the country. But, due to its technological inadequacies, quality silk can not be produced by Charka. The main reason why charka is still dominating is that bulk of raw silk produced in this country is used by handloom sector where the cost factor of raw material has to be kept low. Besides, poor quality cocoon can be well reeled economically by charka.
The available cross-section data involved with sericulture activities reveal a skewed distribution of all the parameters due to a substantial level of regional imbalance. In order to nullify this effect we may run an OLS with the log transformation of the variables.
After making necessary adjustments and then running a regression on "sericulture families" (i.e., a proxy parameter of employment), we may test alternative model specifications. After dropping a range of variables due to multi-collinearity, we find only a very few number of significant variables which can explain the variations of the dependent variable. Categorizing the three major sectors under sericulture and silk industry, i.e., rearing sector, reeling sector and weaving sector, the following employment equations may be specified taking the associated explanatory factors of each sector:
ln (emp_seri) = c 0 + ln(area_ha) + ln(seri_vill) + ln (grainage) +ln(tsc) + ln(cocn_mkt)... (1) ln (emp_seri) = c 1 + ln(cotgbasin) + ln (charka) + ln( multiend) …………………… (2) ln (emp_seri) = c 2 + ln (handloom) + ln (powerloom) + ln (co-operative society)……. (3) The results of our regression exercise are reported in Table -8 tools used for production of silk yarn and silk cloth respectively. Inverse relation between these age-old outdated implements and family involvement reveals a positive response (though not significant) towards technology driven growth.
•
Employment Generating Factors in West Bengal: A State Level Analysis
We now attempt regional level analysis for the state West Bengal so that few location specific variables can be additionally attached and more location specific problems can be diagnosed. We will initiate our investigation with analysis of a cross section field data collected from Malda, a region prominent in West Bengal for raw silk production. We have chosen two villages of that district, i.e., Sujapur and Shershahi for our primary field survey. Sixty respondents (who are silk artisans) were randomly chosen from this sericulture clustered areas and were asked to answer several questions relating to their livelihood; based on their response, tabulation and analysis of the data have been made in this section.
We have primarily identified the following factors as influencing factors of employment generation in this field of sericulture and silk industry. The rationale for choosing those factors is also explained herewith: work. Higher man-days offered by a job also make it more stable, assuring an average return through out the year. Previous studies shows that sericulture activity offers higher man-days if rearing is practiced through out the year.
We hypothesize greater level of employment is associated with higher mandays created by the activity.
• Technological Access: Sericulture industry is practiced in this area over generations. Skill is transferred over generations and in many situations the age-old customs keep the technology diffusion at lower level. However, training is always expected to have a positive impact on the level of employment created in this sector. Therefore, we would like to derive the relationship between training and level of employment generation in sericulture. We are putting "1" against trained families ( where at least one member is trained , assuming that he/she can transfer the expertise of modern skill to the other members of the unit) and "0" against others.
• Religion: Since the area is chiefly dominated by minority Muslims, we expect that religion may play a strong bias in favour of choosing this profession.
Although the relationship between choosing a job and religious orientation is hardly logical. But since the minorities in our country belong to an oppressed section, therefore inclusion of minorities in employment generation process by sericulture would be looked as a step forward towards inclusive development.
We have attempted to run the regression to study the impact of religions upon the employment opportunities. We have put dummy variable "0" against Hindus and "1" against Muslim minorities.
We have collected our primary data from two randomly picked villages of Kaliyachak -I block in Malda district. We have asked questions to sixty respondents randomly picked up from the villages and from the information we have inferred the following result.
We use General Linear Model (GLM) to regress workers employed on the basis of the above explanatory variables. For regressing categorical predictors as well as continuous variables GLM is the ideal model of fit. The results of the ANOVA exercise and regression are comprehensively shown in Table - The GLM has facilitated in identifying six significant explanatory factors which significantly influence the dependent variable, viz. workers employed in sericulture, either with its 'main-effect' or through its interaction effect.
Since household structure (hh_str) is coded zero for unitary and one for joint household, the coefficient -2.222 for RELG tells us that, on average, a unit rise in household structure would reduce the level of employment by 2.2 than the unitary household. This in a way explains the lower employment generating capability of the joint household.
This effect is significant.
The regression coefficient 1.001E-04 (i.e., 0.0001) tells us that if annual income of sericulture-household rises by Rs.10,000/, employment of workers associated with sericulture will rise by 1. This income effect on employment generation is significant.
Years of schooling and number of female members in a household are two independent quantitative variables which significantly explain variations in employed workers in sericulture. The regression coefficient 0.416 of school_yr indicates that if average school years can be raised by 10 years, employment of 4 more workers in sericulture can be generated. On the other hand, regression coefficient 1.0175 with respect to number of female members tells us that rise in number of female in household by one unit can raise the employment of workers by 1 (closer to 1.075) unit.
Another significant regression coefficient of a categorical predictor is religion, which is coded zero for Hindu and one for Muslim community. The regression coefficient -6.08 tells us that a Muslim household employs six persons less than a Hindu household. This in a way explains lower capability of employment generation by Muslim community either due to economic constraint or due to lower social access compared to household belonging to Hindu community.
Another interesting feature is to explain interaction between female and religion, which has significantly explained the dependent variable. The regression coefficient tells us that if number of female in a Muslim household rises by one unit, then increase in one such household gives rise to 2 numbers of workers associated with sericulture.
The insignificant explanatory variables in the constructed model are technological access, man-days and interaction between school years and female. The magnitude of the regression coefficient is positive for the former and negative for the latter two predictors.
Positive regression coefficient between technological access and employment generation in sericulture indicates positive impact of technology on employment in sericulture. This in a way indicates that the technology is not labour saving, although the predictor is not significant.
However, negative magnitude of variable man-days implies that as man-days rise the level of employment declines, which in a way justifies that there is a trade off between number of days of work and number of labourers performing the work; and that is quite logical.
Another interesting result can be interpreted from the interaction coefficient between female and years of schooling. If years of schooling of a female is raised that may substantially reduce the number of workers employed in sericulture. Although the result is not significant but the negative magnitude of the interaction coefficient speaks a tradeoff relation between years of schooling of female household and level of employment.
Conclusion
Production rank of West Bengal (in raw silk) comes after Karnataka and Andhra Pradesh, Under the Directorate of Sericulture every year certain targets have been adopted by the planners. However, difficulties lie in implementation of the stages. Increase in are of mulberry cultivation is shrinking in West Bengal, which can be reasoned out as one of the major factors for slow growth of sericulture in West Bengal. Improved mulberry variety is to be planted with greater care for manures and fertilizers. Innovations and technologies need to be directed so that more output can be produced in cost effective ways. Quality yarn needs to be produced by the domestic farms so that Chinese aggression can be tackled. Irrigated lands have higher productivities and therefore greater stress should be given on expansion of the irrigation network. Cocoon markets are usually public market, though private cocoon-markets also exist at wider scale.
Enhancement in number of cocoon markets and power-looms can be done with a little effort from the government. Credit facilities to sericulture artisans need to be made at discounted rate so that poor farmers can easily adapt themselves with the rise in costs arising out of inflation trends. Years of school education have also beem found to be an important factor in raising the level of employment and that would also deepen the rate of technology diffusion in sericulture in coming days. With all these bright hopes we can expect that a step towards inclusive development is possible with development of sericulture in rural West Bengal.
